U.S. ENVIRONMENTAL PROTECTION AGENCY
Region 9 Superfund Division
Operations and Scientific Support Section

PRG Calculator Worksheet - Alternate Scenario Parameter Values for Specific Pathway Analysis
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Definition

inverse of the ratio of the geometric mean air concentration
to the emission flux at center of 8 square source

fraction of vegetative cover

mean annual wind speed

equivalent threshold value of wind speedat7 m

function dependent on U, /U, derived usng Cowherd ef af.

(1985)

surface

target risk

time of exposure

exposure frequency

exposure time fraction, outdoor

exposure time fraction, indoor

exposure time, daily

indoer dilution factor

area correction factor

gamma shielding factor

contaminated plant fraction

exposure duration

exposure duration, child

exposure duration, aduit

s0il intake rate, child

soil intake rate, adult

inhalation rate, child

inhalation rate, adult

fruit consumption rate, child

fruit consumption rate, aduit

vegetable consumption rate, child

vegetable consumption rate, aduit

tap water intake rate, child

tap water intake rate, adult

bathing event duration, child

bathing event duration, adult

ingestion rate of fodder, poultry

ingestion rate of soil, poultry

ingestion rate of eggs, famer-child

ingestion rate of egys, farmer-adult

ingestion rate of poultry, farmer-child

ingestion rate of poultry, farmer-adult

ingestion rate of fish, farmer-child

ingestion rate of fish, fatmer-adult

ingestion rate of fodder, beef

ingestion rate of soil, beef

ingestion rate of soil, sheep

ingestion rate of water, beef

ingestion rate of beef, farmer-child

ingestion rate of beef, farmer-adult

ingestion rate of fodder, dairy

ingestion rate of soil, dairy

ingestion rate of water, dairy

ingesdtion rate of dairy, famer-child

ingestion rate of dairy, famer-adult

ingestion rate of fodder, swine

ingestion rate of soil, swine

ingestion rate of water, swine

ingestion rate of swine, farmer-child

ingestion rate of swine, farmer-adult

soil ingestion dlope factor

water ingestion dope factor

volatilization factor (Andelman)

inhalation dope factor

external exposure dope factor (soil)

external exposure dope factor (air)

food ingestion slape factor

age-adjusted soil ingestion rate

age-adjusted inhalation rate

age-adjusted fruit consumption rate

age-adjusted vegetable consumption rate

beef consumption rate

sheep consumption rate

beef kidney & liver consumption rate

particulate emisgon factor

soil-to-plant fransfer factor

plant-to-beef transfer factor

decay constant (0.693/halfdife or In2/halfdife)

The curie {Ci), the customary unit of radioactivity, isequal o
3.7 x 10" nudlear transformations per second. 1 picocurie
pCi) = 10" Ci. The Intemational System (S1) unit of
radioactivity is the becquerel (1 Bg = 1 nuclear

transformation per second).

hite:/iepa-prgs.omi.gov/cgi-bin/radionuclidesiong s

Suburban residential
scenario default value

93.77

0.5

4.69

11.32

0.184

0.5

1.00E-06

30

350

0.073

0.684

24

0.4

0.923

0.4

0.25

30

24

200

100

20.5

3.8

10.4

0.54

0.71

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

radionuclide-specific

radionuclide-specific

0.5

radionuclide-specific

radionuclide-specific

radionuclide-specific

radionuclide-specific

120.00

18

17.48

9.08

1359292542

radionuclide-specific

radionuclide-gpecific

radionuclide-specific

Resident farmer
scenario default value

93.77

05

4.69

11.32

0.194

05

1.00E-06

40

350

0.507

0.417

24

04

0.926

04

40

34

200

100

20

54

205

38

104

N/A

N/A

N/A

N/A

02

0.022

23

14.8

5.0

35.8

6.4

458

11.77

0.39

53

4.7

50.2

16.9

0.41

92

96.9

2244

4.7

0.37

114

277

7.30E-10

3.86E-10

1.16E-08

8.49E-06

7.87E-09

5.15E-10

120.00

17.48

9.08

1359292542

4.00E-02

1.00E-03

1600

Rodrigues ef al 2012
{(Western Europe)

Suggesdted value for altemate
pathway evaluations

93.77

0.5

4.69

11.32

0.194

05

1.00E-06

Variable

350

0476

0476

24

04

0.926

04-1.0

1.00

Variable

Variable

Variable

Variable

Variable

Variable

0.0

0.0

0.0

0.0

T8D

TBD

TBD

TBD

0.0

0.000

0.0

0.0

0.0

16.90 TBD

0.41 TBD

0.10 TBD

T8D

39.7

38.7

0.0

0.00

0.0

0.0

0.0

0.00

0.0

0.0

0.0

TBD

T8D

0.5

TBD

T8D

TBD

TBD

50 T8D

Variable

0.00

54.74 0.00

13.23

2.38

5.74

1359292542

4.00£-02

1.00E-03

1600

Units

g/mz-s per kAg/m3

unitless

unitless

acres

unitless

yr

diyr
unitless
unitless
hr/d
unitless

unitless
unitless

unitless

yr
yr

yr

mg/day

mo/day

m¥d ay

md ay

lgiyr

lkgiyr

ka/yr

kglyr

Liday

Liday

hr/day

hriday

kg/day

kg/day

kglyr

kglyr

lkgiyr

kgiyr

kglyr

lgiyr

kg/day

kg/day

kg/day

Liday

ka/yr

kalyr

kg/day
kg/day

Liday

kglyr

kglyr

kg/day
kg/day

kg/day

lgiyr

lkgiyr

RiskipCi
RiskipGCi
méiday

Risk/pCi

Riskiyr per pCiig

Riskiyr per pCi/m3

Risk/ipCi
mg/day
mid ay
ka/yr
kglyr
lgiyr
lgiyr
lkgiyr

m3lig

pCiigmplant per
pCi/gm sail
pCifgmbeef per
pCiigmplant

yr!

Ci, pCi, Bg

Comments

Depends on scenalio

80 hrs/wk or varies with scenario

80 hrsiwk or varies with scenario

Depends on scenalio

Depends on scenario

Depends on scenario

Depends on scenalio

Depends on level of exertion

Depends on level of exertion

No gardens or orchards on NN reservation

No gardens or archards on NN reservation

No gardens or orchards on NN reservation

No gardens or orchards on NN reservation

Depends on scenalio

Depends on scenario

Depends on scenario

Depends on scenario

No poultry or egg production on NN reservation

No poultry or egg production on NN reservation

Ne poultry or egg production on NN reservation

No poultry or egg production on NN reservation

No poultry or egg production on NN reservation

No poultry or egg production on NN reservation

No fishing stes on NN reservation

No fishing stes on NN reservation

Use beef module for sheep/ivalue to be prorated bassd
on average sheep massvs average beef cattle
mas¥grazing and feediot valuestaken to be equal

Use beef module for sheep/arbitrarily set to 5 x beef
cattle value

Use beef madule for sheep/arbitrarily set to 5 x beef
cattle value

Use beef module for sheep/ivalue to be prorated based
on average sheep massvsaverage beef catie massor
site-specific condderations regarding water

Use beef module for sheep/assume 4 oz./day x 350
daysfyr average over lifetime

Use beef module for sheep/assume 4 oz./day x 350
daysiyr average over lifetime

No dairy production on NN reservation

No dairy production on NN reservation

No dairy producticn on NN reservation

Ne dairy production on NN reservation

No dairy production on NN reservation

No swine production on NN reservation

No swine production on NN reservation

No swine production on NN reservation

No swine production on NN reservation

No swine production on NN reservation

Depends on [evel of exertion

No gardens or orchards on NN reservation

No gardens or orchards on NN reservation
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U.S. ENVIRONMENTAL PROTECTION AGENCY
Region 9 Superfund Division
Operations and Scientific Support Section

PRG Calculator Warksheet - Food Pathway Transfer Coefficients

Resident farmer |AEA 2010 (from Rayno 1983 Fesenko ef af Fesenko et al 2009 Howard ef al 2009 Strok & Smodis 2012 Range Arithmetic Arithmetic Geometric Geometric
scenario default value Strok & Smodis 2007a8&b Higley & Bitwerk mean standard deviation mean standard deviation
Parameter Definition Element 2012) 2007 Units
Southwest US Mostly Europe Mostly Europe Mostly Europe Slovenia Oregon
TFpg soil-to-plant transfer factor {dry) Radium 170E-02 | - e 2.0E-03 BSEH00 | s e | e e e 9.74E-03 1.41E-02 | 3.10E-04 6.20E-02 | 3.10E-04 6.50E+00 | 8.26E-01 245E+00 | 1.79E-02 1.78E+01 | pCi/gmplant per pCilgm'soil
Thorium 210E03 | e 1.0E-04 10E-01 | e e e e | e e 4.44E-04 B652E-04 | - - 1.00E-04 1.00E-01 2.07E-02 4.44E-02 1.43E-03 1.03E+01 | pCi/gmplant per pCi/gmsoil
Uranium
6.20E-03 | = - e 1.0E-05 20E-01 | e b e e b e 3.32E-03 4.28E-03 | 2.90E-04 2.50E-03 | 1.00E-05 2.00E-01 2.71E-02 7.46E-02 2.00E-03 1.66E+01 | pCi/gmplant per pCi/gmsoil
TFeet feed-and-soil-to-beef transfer factor Radium 1.70E-03 |  er e 5.1E-04 P01 c 20 I U — 17E-03 | —or e | e 9.00E-04 | 5.10E-04 4.00E-03 | 1.78E-03 1.56E-03 | 1.40E-03 2.00E+00 | pCitkgbeef per pCifday ingested
Thorium 230E.04 | | 20E-04 | o e | e e | e | e e | e e 200E-04 2.30E-04 | 215604 = - 214E-04 pCilkgbeef per pCi/day ingested
Uranium
390E04 | - | e 3.4E-04 8.1E-03 16E-02 | - 2.5E-04 6304 | - 3.00E-04 | 2.50E-04 1.59E-02 | 3.70E-03 6.11E-03 3.09E-03 4.89E+00 | pCi/kgbeef per pCi/day ingested
TF sairy feed-and-soil-to-cow-milk transfer factor Radium
3.80E-04 9.0E-05 14E-03 | 4.0E-04 59E-04 | - | e e 9.0E-05 14E-03 | 6.84E-04 1.04E-03| = -—- - 9.00E-05 1.40E-03 | 6.74E-04 5.05E-04 4 65E-04 2.868E+00 | pCi/kgmilk per pCi/day ingested
Thorium 500E-06 | = - | - 50E-06 | - el e e e 2.51E-03 369E-03| -~ @ 5.00E-06 3.69E-03 1.55E-03 1.85E-03 1.23E-04 2.47E+01 | pCitkgmilk per pCi/day ingested
Uranium
1.80E-03 5.0E-04 6.1E-03 | 14E-04 61E-04 | - el e e 5.0E-04 6.1E-03 | 1.92E-03 438E-02 | = -~ - 140E-04 4.38E-02 | 6.83E-03 1.40E-02 1.70E-03 5.14E+00 | pCitkgmilk per pCi/day ingested
0
TF dairy(goat) feed-and-soil-to-goat-milk transfer factor Radium
————————————————————————————————————————————————————————————————————————————————————————————————————————— pCi/Lmilk per pCi/day ingested
Thorium | e e e | e e | e e b e L e | e e b e e L e b e pCi/L-milk per pCi/day ingested
Uranium
————————————————————————— 8.1E-04 2.0E-03 —en ——en e e —m—en ——en e ----- | 812E-04 1.99E-03 1.40E-03 8.32E-04 1.27E-03 1.56E+00 | pCi/L'milk per pCi/dayingested
TFoo feed-and-soil-to-poultry transfer factor Radium | | o | L | e | e e e e pCilkgpoultry per pCi/day ingested
L2117« 2 e e e e e e e e pCi’kgpoultry per pCi/dayingested
Uranium
780E01 | - | 11E-02 19E-02 |  ——- 3.00E-01 1.20E+00 | - | e e 1.11E-02 1.20E+00 | 4.56E-01 5.13E-01 1.41E-01 6.83E+00 | pCilkgpoultry per pCi/day ingested
TFe feed-and-soil-to-egg transfer factor Radium | | b s pCilkgegg per pCi/dayingested
Thorium | e | e | e e b e b e | e e b e e b e e e e pCilkgegy per pCi/day ingested
Uranium
110E+00 |  —— | e e 1.25E+00 | 9.20E-01 1.20E+00 | - | e e 9.20E-01 1.25E+00 | 1.12E+00 1.46E-01 1.11E+00 1.13E+00 | pCi/kgegg per pCi/dayingested
TFewine feed-and-soil-to-swine transfer factor Radium | L | | el e | e e e e e e e | e pCilkgswine per pCi/dayingested
Thorium | e | e e | e | e e L e e | e | e e L e e | e e e e | e pCilkgswine per pCi/day ingested
Uranium
440E-02 | e | e e 4.2E-03 20E-02 | 26E-02 6.2E-02| 26E-02 82E-02 | - e | e e 4.16E-03 6.20E-02 | 3.49E-02 2.19E-02 2.66E-02 2.37E+00 | pCilkgswine per pCi/day ingested

ref:
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U.S. ENVIRONMENTAL PROTECTION AGENCY
Region 9 Superfund Division
Operations and Scientific Support Section

PRG Calculator Worksheet -- Food Pathway Transfer Coefficients

. Resident farmer IAEA 2010 (from Rayno 1983 Fesenko et a/ Fesenko et af 2009 Howard et a/ 2009 Strok & Smodis 2012 Range Arithmetic  Arithmetic standard | Geometric Geometric standard
) Mean / Median / ; g U - |
High Low Midooint scenario default value Strok & Smodis 2007a&b mean deviation mean deviation
Parameter Parameter/ Reference / Statistic Element P 2012} Higley & Bitwerk 2007 Units
Southwest US Mostly Europe Mostly Europe Mostly Europe Slovenia Cregon
TFeaq soil-to-plant concentration ratio (dry) Radium 1.70E-02 | - 2.0E-03 6.5E+00 B ] ---------- 9.74E-03 141E-02 | 3.10E-04 6.20E-02 | 3.10E-04 6.20E-02 1.75E-02 2.08E-02 6.69E-03 5.49E+00 pCi/gm plant per pCilgm'soil
Resident farmer scenario default value 1.70E-02 1.70E-02 1.70E-02 . :
?af//r_\\oz%go(fmm Strok & Smodis 2012) 6505400 2 00E.03 395E400 Soil-to-plant concentration ratio - Radium Soil-to-plant concentration ratio ~ Radium
Fesenko et al 2007a&b 0.19 z et
Fesenko et al 2009 -y “ B i
Howard et a/ 2009 " SE am ) w
Strok & Smodis 2012 141E-02 9.74E-03 1.19E-02 0.09 £ % o
Higley & Bitwerk 2007 6.20E-02 3.10E-04 3.12E-02 el 03
Range & median 6.20E-02 3.10E-04 3.12E-02 B84 % % g = -
Arithmetic mean + ¢ 5.82E-02 -3.25E-03 1.75E-02 00n ® = _—
Geometric mean i geometric s 1.89E-01 1 22E-03 6.69E-03 R PR TAEA ﬁ‘y’ﬂO FESQNKD FESenko Howard ~IToR H’I’g:t’:\/ ) Hange RFATACLE  GEDaiin - PRE TAER Hﬁyno FESErEs FESENRD Howard SToK :‘1@1?:‘/’ Hange EFEATACLIC GEOMETIT
Thorium 210E03 | —— 1.0E-04 1.0E-01 —— e e ] ---------- 4 44E-04 652E04 | - 1.00E-04  1.00E-O01 2.07E-02 3.97E-02 1.43E-03 1.03E+01 pCilgm plant per pCilgm'soil
Resident farmer scenario default value 2.10E-03 2.10E-03 2.10E-03 | )
IAEA 2010 (from Strok & Smodis 2012) e \ e . g . i .
Rayno 1980 1 00E-01  1.00E-04 5.01E02 ) Soil-to-plant concentration ratio - Thorium Soil-to-plant concentration ratio - Thorium
Fesenko ef al 2007a&b s 5 e
Fesenko et a/ 2009 048 = E i
Howard et al 2009 ’ 22 e
Strok & Smodis 2012 6.52E-04 4.44E-04 5.48E-04 008 g -
Higley & Bitwerk 2007 P i
Range & median 1.00E-01  1.00E-04 5.01E-02 0.00 # 3 & 2. - @
Arithmetic mean + 1.96 6.03E-02 -1.90E-02 2.07E-02 i -
Geometric mean t 1.96 geometric o 1.48E-02 1.38E-04 143E-03 0.05 R TACHR Haynio FE3ENK0 Fe58nKG HoWard STk Higiey ‘ Hange AFTNIMENT  ZeCmetric £-04 PRG TAER REYyno FESEn«s FE5ENK0 Howard ST HIgISY HanNge Artnmet: ZEOMETIIC
Uranium 6.20E03 | - e 1.0E-05 2.0E-01 --------------- 3.32E-03 4.28E-03 | 290E-04 250E-03 | 1.00E-05 2.00E-01 3.09E-02 6.90E-02 2.00E-03 1.66E+01 pCilgm plant per pCilgm'soil
Resident farmer scenario default value 6.20E-03 6.20E-03 6.20E-03 k k ‘
IAEA 2010 (from Strok & Smodis 2012) Soil-to-plant cencentration ratio — Uranium Soil-to-plant concentration ratio - Uranium
Seaggﬁkz)ggtoa/ S 2.00E-01 1.00E-05 1.00E-01 1E400
0.20 .
Fesenko et af 2009 ! E ks &
Howard et a/ 2009 010 B 02 @ "
Strok & Smodis 2012 428E-03 3.32E-03 3.80E-03 £ :(% ?’
Higley & Bitwerk 2007 2.50E-03 2.90E-04 1.40E-03 ang = ® = & oS e
Range & median 2.00E-01 1.00E-05 1.00E-01 @
Arithmetic mean + 1.96 ¢ 1.00E-01 -3.81E-02 3.09E-02 10 - — — S TowET — - — . - 1605 o - . N . _ o . .
Geometric mean + 1.96 geometric o 331602 1.21E-04 2 00E-03 it ARF ayna esenko eSEerks HOWard 1o ngley } @nge Arnmeus  Geom2ino PRG TAEA Hayno FEEERKG FEGENKT Howard i1 Higley RBNES ATRRMETT AEOMETIC
TFpeer feed-and-soil-to-beef transfer factor Radium 170E03 |  -— 5.1E-04 4.0E-03 ----- ] ----- 17E03 | - 9.00E-04 | 5.10E-04 4.00E-03 1.76E-03 1.21E-03 1.40E-03 2.00E+00 pCilkg beef per pCi/day ingested
Resident farmer scenario default value 1.70E-03 1.70E-03 1.70E-03 ' '
IAEA 2010 (from Strok & Smodis 2012) Mant-to-beef transfer factor -- Radium Mani-to-beef iransfer factor ~ Radium
Rayno 1980 4.00E-03 5.10E-04 2.26E-03 w0004 1E.02
Fesenko et af 2007a8b ZE
Fesenko et al 2009 £ ELE 0003
Howard et al 2009 1.70E-03 1.70E-03 1.70E-03 ? - L & %,
Strok & Smodis 2012 : 0002 “ - 1803 @
Higley & Bitwerk 2007 9.00E-04 9.00E-04 9.00E-04 | o001
Range & median 4.00E-03 5.10E-04 2.26E-03 ’ =
gggrr::?r?cnr:eaanni 11-%%(;eometric . g%ggg gg;ggj lzgggg 0000 boppe BEA BaURS T FASERRG T FESERKS HEWERE strok | Higley | Range Arthinetc 1604 —pyyy TRE IV R L1 (VR =11 | CPR T SR IRy HATgE ARSI, GaoTEnTs
Thorium 2.30E04 | 2.0E-04 -------------------- el 2.00E-04 2.30E-04 2.15E-04 1.50E-05 2.14E-04 1.07E+00 pCilkg beef per pCi/day ingested
Resident farmer scenario default value 2.30E-04 230E-04 2.30E-04 i i ‘
IAEA 2010 (from Strok & Smodis 2012) Plant-to-beef transfer factor - Thorium Plani-to-beef transfer factor - Thorium
Rayno 1980 2.00E-04 2.00E-04 2.00E-04 | _ 00003 o 1E03
Fesenko et al 2007a8b A 3¢
Fesenko et al 2009 E& - @ N & & B E
Howard et al 2009 e e &
Strok & Smodis 2012 &2 2
Higley & Bitwerk 2007 2% 00047 # ® L # #
Range & median 2.30E-04 2.00E-04 2.15E-04
gg:?:::fcnr’:lzaannt;‘l‘.gQ%(;eometric - gggé:gj gggg:gi ;:‘]ié:gj 00006 PRG TAEA Rayid Fesenko Fasenke Howars ok Higiay i Rahge  TAFRRMEND T Geometric 1504 PHG EEK Tayne FERENKO FESEnKs Howeara SToK gy Range  ATAMmens  Genmeiin
Uranium
3.90E04 | e e 34E04 | 81E-03 16E02|, 2.5E-04 6.3E-04 | -~ 3.00E-04 | 2.50E-04 1.59E-02 3.70E-03 5.65E-03 9.70E-04 4. 89E+00 pCikg beef per pCi/day ingested
Resident farmer scenario default value 3.90E-04 3.90E-04 3.90E-04 ' ' '
IéAEA 2$;§O(from Strok & Smodis 2012) AOE.04 3 AOE-0A S AoE.08 Plant-to-beef transfer factor -- Uranium Plant-to-besf transfer factor - Uranium
ayno X E E - E - o 1E-01
Fesenko et al 2007a&b 1.59E-02 8.08E-03 1.20E-02 aaz g2
Fesenko et al 2009 5 %’ 1E02 &
Howard et al 2009 6.30E-04 2.50E-04 4 40E-04 a0 % s 1E-02 ég
Strok & Smodis 2012
Higley & Bitwerk 2007 3.00E-04 3.00E-04 3.00E-04 206 Py @ ® . b 1E-03
Range & median 1.58E-02 2.50E-04 8.09E-03 # @ ¥ @
Antimetic mean £ 1.96 o 9.35E-03 -1.95E-03 3.70E-03 08 PH TRER AER F Ko FESETIH Howard TFOK FIEEy e ATTAeT i 1E-04 FHIS TAEA BEYAY) Fesenke FESENRD Howard oK HEEy Fange  ATRATNetc  GeomeEnic
Geometric mean + 1.96 geometric o 475E-03 1 98E-04 9 70E-04 .‘1 3 a,mlo ESENKG FESETRD oward SEFC ey } HEnge FRATHEUC beow’]e.w i i 7 .oy-’ Rz E ‘ gy [ ENg AFENTTS EOWETIT
Page 3 PRGcalcNavajoNationAlternateParameterValues xls
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TF dairy feed-and-soil-fo-cow-milk fransfer factor Radium 3.80E-04 9.0E-05 1.4E-03 | 4.0E-04 5.9E-04 e — 9.0E-05 14E-03 | 6.84E-04 104E03 | 9.00E-05 140E-03 | 6.74E-04 476E-04 | 4.65E-04 2 68E+00 pCitkg milk per pCilday ingested
Resident farmer scenario default value 3.80E-04 3.80E-04 3.80E-04 ' ‘
'F:\EA 2?;50(fr°m Strok & Smodis 2012) i-ggg'gi ;-gg?gz Z-ggg'gi Plant-to-cow's millk transfer factor - Radium Plant-to-cow's milk transfer factor - Radium
ayno A - IR . 0.002 1802
Fesenko et al 2007a8b ]
Fesenko et af 2009 % i o
Howard et a/ 2009 1.40E-03 9.00E-05 7A5E-04 | a3 1503 " #® ?
Strok & Smodis 2012 1.04E-03 6.84E-04 8.60E-04 ‘g ﬁ G001 % #
Higley & Bitwerk 2007 g g LE-04
Range & median 1.40E-03 9.00E-05 7.45E-04 @ %
Arithmetic mean + 1.96 ¢ 1.15E-03 1.09E-04 6.74E-04 0000 1 ppg e I SN 1505 - . _ __ ] — __ N
Geometric mean + 1.96 geometric s 1.24E-03 173E-04 4 65E-04 i AL @YNG E3ENKG ESENKS HOoward } SO A PRG TAER Rayna rRERNKE FESENKT Roward YRS 1Y Rangs ATENTELC AESMETT I {
Thorium 500E06 | @ — @ —— - 5.0E-06 - - ---------- 251E-03 369E03,| - 5.00E-06 3.69E-03 1.55E-03 1.60E-03 1.23E-04 2 47E+01 pCilkg milk per pCifday ingested
Resident farmer scenario default value 5.00E-06 5.00E-06 5.00E-06 ’ ’ '
IAEA 2010 (from Strok & Smodis 2012) Plant-to~-cow's milk transfer factor - Thorium Plant-to-cow's milk transfer factor - Thorium
Rayno 1980 500E-06 5.00E-06 5.00E06 | . 0.005 sw e
Fesenko et a/ 2007a&b 38 ] @ 5
Fesenko et al 2009 E B E & 103
Howard et al 2009 :C; . :QN > .
Strok & Smodis 2012 3.69E-03 251E-03 3.10E-03 | <« *'i 3.cc0 & i & ~3 iEC4
Higley & Bitwerk 2007 28 2 b5
Range & median 3.65E-03 5.00E-06 1.85E-03 h = a5
éggm:::cmn;?ni11‘.9966260metri0 - g;gg:gg jggg:gg nggi 0.085 PAG TRER, Hayno  Fesenko  Fesentio Howaa } SEOK FIgTey TENZe  ATHAMSHC  Geomieric SE-08 PR TAER Raynio FENenks  FEREnRG Aoware SHOK FigEey Ramge  ATROmenc  Geomenic }
Uranium
1.80E-03 5.0E-04 6.1E-03 | 14E-04 6.1E-04 | —een e 5.0E-04 6.1E-03 | 192E-03 438E02| - 140E-04 4.38E-02 6.83E-03 1.32E-02 1.70E-03 5.14E+00 pCilkg milk per pCifday ingested
Resident farmer scenario default value 1.80E-03 1.80E-03 1.80E-03 : '
IAEA 2010 (from Strok & Smodis 2012) 6.10E-03 5.00E-04 3.30E-03 Plant-to-cow's milk transfer factor — Uranium Plant-to-cow's milk transfer factor - Uranium
Rayno 1980 6.10E-04 1.40E-04 37504 | | 2.050 o 1501
Fesenko et al 2007a&b 8 & g &
Fesenko et al 2009 E o e
2 c 9030 £ ¢ 150 é
Howard et al 2009 6.10E-03 5.00E-04 3.30E-03 s a0
Strok & Smodis 2012 1.92E-03 4.38E-02 228802 | €& 2z N
Higley & Bitwerk 2007 - 9010 ; g9 1502
Range & median 438E-02 1.40E-04 2.20E-02 # # P # ?
Arithmetic mean + 1.96 o 2.01E-02 -6.42E-03 6.83E-03 0810 PR TREX HEyiG FeEnRG  FESETR FOwWard TR Y T TENETT  GEOTETE 180 piaie TRER VR I X o FowWard TR Ry T P G CT= T
Geometric mean + 1.96 geOmetriC s 875603 3.31E-04 1.70E-03 251 3 EVAT] 25enKEC ESENK0 OwWar } rol rigiey Range Arnmetic SOMEIC dz f REYA 5NRG ESeNKo oW ar s migley Range FHERmetc Sl ..I’I.i
o
TF gairy(goat feed-and-soil-fo-goat-milk transfer factor Uranium
- - - | 81E04 20E03;, | e —_— = 8.12E-04  1.99E-03 1.40E-03 5.88E-04 1.27E-03 1.56E+00 | pCi/L milk per pCiiday ingested
Resident farmer scenario default value ! ‘
'F:\EA 2?;50(fr°m Strok & Smodis 2012) Plant-to-goat's milk transfer facior - Uranium Plant-to-goat’s milk transfer factor - Uranium
ayno o ie02
Fesenko et al 2007a&b 199E-03 8.12E-04 1.40E-03 2 E -
Fesenko et al 2008 [ 0002
Howard et al 2009 -l
Strok & Smodis 2012 ¥z 000 E08 %’ %’ %’ %”
Higley & Bitwerk 2007 Q Q e
Range & median 1.99E-03 8.12E-04 1.40E-03
Arithmetic mean + 1.96 o 1.99E-03 8.12E-04 1.40E-03 6000 | g e covis Fesenie - Fasen dowsrs stk e et Geometri _— _ _ _ ] - I _
Geometric mean t 1.96 geometric s 1.99E-03 8.12E-04 197E-03 ale] AL aYno ESENkKo 2RENKO HOWaro } pisgsiy gy } 3NgE FEfimetic seameliic PRt TARA H3yNG FESENKG Fesar{s HOWarg STroK HiEEY Range AFEArnetic LEDMETT l(i
TFps feed-and-soil-to-poultry transfer factor Uranium
750E01 | —n —nm 1.1E-02 1.9E-02 ————— 3.00E-01 120E+00 | e 1.11E-02  1.20E+00 4.56E-01 4.59E-01 1.41E-01 6.83E+00 | pCilkg poultry per pCi/day ingested
Resident farmer scenario default value 7.50E-01 7.50E-01 7.50E-01 k k :
K\EA 2?;30(”"”‘ Strok & Smadis 2012) Plant-to-poultry transfer factor - Uranium Plant-to-poultry transfer factor - Uranium
ayno _ o 16401
Fesenko et al 2007a&b 1.89E-02 1.11E-02 1.50E-02 EA E 1138 & E !
Fesenko et al 2009 ‘;} iy 0989 g Sh .
Howard et af 2009 1.20E+00 3.00E-01 750E01 || 2E g7 " Eu o % b i
Strok & Smodis 2012 2 kd 0580 2 kd
Higley & Bitwerk 2007 1R 0350 249 1E-D1
Range & median 1.20E+00 1.11E-02 6.06E-01 0160
Arithmetic mean + 1.96 o 9.15E-01 -2.98E-03 4.56E-01 0020 by e _ , s - , e . | 502 S #___ _ i - I _
Geometric mean + 1.96 geometric o 9.66E-01 2 07E-07 141E-01 FRG TAREA Raynio resenko Fesenko HOWBTE } Sror Higiay } Hange ArEhmetic Geometric PR TAER YNNG FESENKT FESErEs Howard STrok Higley Range ATTAmetic GEOMET IC{
TF. feed-and-soil-to-egg transfer factor Uranium | |
110E+00 | - - - - - 1.25E+00 | 9.20E-01 120E+00 | —_— = 9.20E-01 1.25E+00 1.12E+00 1.26E-01 1.11E+00 1.13E+00 | pCikgegg per pCi/day ingested
Resident farmer scenario default value 1.10E+00 1.10E+00 1.10E+00 '
IAEA 2010 (from Strok & Smodis 2012) Plant-to-egg transfer factor -- Uranium Plant-to-egg transfer factor - Uranium
Rayno 1980 N
Fesenko et al 2007a8b N 8 a g ®
Fesenko et al 2009 1.25E+00 1.25E+00 1.25E+00 1200 £ 1800 ® # ¥ # ®
Howard et al 2009 1.20E+00 9.20E-01 1.06E+00 @ 7
Strok & Smodis 2012 1000
Higley & Bitwerk 2007
Range & median 1.25E+00 9.20E-01 1.09E+00
éggrr:::;?cmn:e?nij{ 11-%36(;eometric - :‘]ggg:gg gg;g:g:‘] 11?5:88 0807 FRG {REA Ravrio Fesenko Feéseénko Howard 1 Stiak Hizley 1 Range Arithimetic Zeometiic 1E€1 PHRG TRER Rayno Fesenko FEgenko HOWars SITOk ARy Hange
TF swine feed-and-soil-to-swine transfer factor Uranium
440E02 | o —mn -—- | 42E-03 20E-02, 2.6E-02 62E-02 | - — 416E-03 6.20E-02 3.12E-02 2.00E-02 2.26E-02 2.55E+00 | pCilkg swine per pCi/day ingested
Resident farmer scenario default value 440E-02 4.40E-02 4 40E-02 : : :
IAEA 2010 (from Strok & Smodis 2012) Plant-to-swineg transfer factor — Uranium Plant-to-swine transfer factor — Uranium
Rayno 1980 - 1E-01
Fesenko et al 2007a8b 1.98E-02 4.16E-03 120E-02 | % 8 0050 .
Fesenko et al 2009 ‘gn %
Howard et al 2009 6.20E-02 2.60E-02 440E02 | B 0,040 5
Strok & Smodis 2012 &8 1E-02 ?
Higley & Bitwerk 2007 - 2020
Range & median 6.20E-02 4.16E-03 3.31E-02 %e
Avithmetic mean + 1.96 o 5.12E-02 1.12E-02 3.42E-02 2080 - . . S y - e R 1803 I — . i S — -
Geometric mean + 1.96 geometric o 574E-02 887E-03 2 96E-02 PRG {AEA HEyHo Fesenks FESERKD HowwaErd } Strok Higley } Rahge " TAMHIMEtC T GRoMstE PR TAEK Hayne FESENKS FESENKD Howard SEFOK Figey Hange | ATTAent | GROTNEN vr
ref: hitp:/fepa-prgs.ornl.govicgi-bin‘radionuclides/rprg_search
Page 4 PRGcalcNavajoNationAlternateParameterValues xls
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U.8. ENVIRONMENTAL PROTECTION AGENCY

Region 9 Superfund Division
Operations and Scientific Support Section

PRG Calculator Works heet -- Agriculture (Resident Farmer) Scenario Calculated Results

refs:

PRGi1110t (PCIG)

hitp:/epa-prgs.orl.gevradionuctides/equations.shtm/

hitp:ffepa-prgs .ormi.govicai-biniradionuclides/mrg _search
hitp:#fepa-prgs.orl.govradionuclides/EFH_Final 1997 EPASOOP95002Fa.pdf

1 1 1 1 1 1 1 1 1 1
+ + + + + + + +
PRGgoi1ting PRGgsi1.imm PRGgitr.0 PR Gt -procing PRGyoitt-eqg-ing PRGgoitt-poring PRGqgitt-stving PRGsg1. 1 oot ing PRGyoirt-geirying PRGait-swing
1 1 1 1 1 1 1 1 1 1
+ + + + + + + +
#DIVIO! #DIVIO! #DIV/OY #DIVIO! #DIV/O! #DIV/O! #DIVIO! #DIVIO! #DIV/O! #DIVIO!
= #DIVIO! pCilgm
Total risk r g = I soil-t-ing + £ soit-inh + I soii-i-ext + 1 spil--prod-ing + ! soil-+-egg-ing + ! soil---po-ing 1 soii--fish-ing + I soii--beef-ing + 1 soil-+-dairy-ing + 1 soil-f-swing
= #DIV/OY + #DIVIOY + #DIV/OY + #DIVIO! + #DIV/O! + #DIV/IO! #DIVIO! + #DIVIOY + #DIV/O! + #DIVIO!
= #DIV/IO! at #DIVIO! pCilgm (Check sum of contributing risks )
Fraction of total risk = #DIVIO! + #DIV/OY + #DIVIO! + #DIVIO! + #DIVO! + #DIV/O! #DIVIO! + #DIVIO! + #DIVO! + #DIVIO!
= #DIV/O! at #DIVIOY pCi/lgm (Check sum of contributing risks)
RISK FOR ASELECTED SOIL CONCENTRATION
Enter concentration: pCilgm
Calculated risk: #DIVIO!
TR X t X e
PRGgoirsoing (PCIG) =
(1-e™ X SF, (risk/pCi) % IFStqq (115 mg/day) X EF: (350 dayfyr) x  ED; (40 yr) X (g/1000 mg)
1.00E-06 X 40 X 2.665951
1.0000 X 0.0000E+00 X #DIV/OY X 350 X 0 X 0.001
= #DIVIO! pCilgm
( IRSi (200 mg/day) X ED:. (6 y1) Y+ ( IRS. (100 mg/day) x EDi(34yr) )
IFS;.y (115 mg/day) =
ED; (40 yr)
( 1 X 0 }+( 1 X 0 )
0
= #DIV/O! mg/day
TR X t X A
PRGi1-¢ sainn (PCIG) =
1
(1-e™ X 8F; (risk/ipCi) X IFA. 4 (185 mday) X EF; (350 dayiyr) x EDi(40yr) x X ET: (24 hriday) X (1 day/24 hr) X (1000 g/kg)
PEF (m®kg)
1.00E-06 X 40 X 2.665951
1
1.0000 X 0.0000E+00 X #DIV/OY X 350 X 0 X X 24 X 0.041667 X 1000
1.85000E+01
= #DIVIO! pCilgm
( IRA. (10 mday) X ED:. (6 yr) )+ ( IRAL (20 mYdayy x  EDw(34yr) )
IFALg (18 mday) =
ED; (40 yr)
( 0 X 0 Y+ ( 0 X 0 )
0
= #DIV/OY miday
TR X t X A
PRGgyi 1.0t (PCI/Q) =
(1-e") X SFy(riskiyrperpCilg)  x ACF X EF; (350 dayiyr)  x (1yr/365 day) x ED; (40 yr) X ET:,(0.507) +  ( ETu0417) X GSF (0.4) )1
1.00E-06 X 40 X 2.665951
1.0000 X 0.0000E+00 X 0923 X 350 x  0.002740 X 0 X 12.168 + ( 10.008 X 1.0 y
= #DIVIO! pCifgm
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PRGsi-w.proceing (PCI/G)

TR

-

(1-e™) X SF, (riskipCi) X EF; (350 dayiyr) X (1 yr/365 day) X EDi(40y) x [ IFFq(18235kghr) + IFV,.o (941 Kght) | X 1000 gkg x  TF,w(pCilgram plant per pCilgramsoil)  x CPF;(1.0)
1.00E-06 X 40 X 2.665951
1.0000 X 0.0000E+00 X 350 X 0.002740 X 0 x [ #DIV/O! + #DIVIO! 1 X 1000 161.6000 X 04
= #DIVIO! pCilgm
( IRF, (5.4 kg/yr) X ED:. (6 yr) )+ IRF:a(20.5kghr)  x EDw(34y1) )
IFFeqq (18.235 kgiyr) =
ED; {40 yr)
( 0.0 X 0 )+ 0.0 X 0 )
0
= #DIVIO! kgiyr
( IRV (3.8 kgiyr) X ED:. (6 yr) )+ ( IRVi (104 kghr)  x  EDwa(34y0) )
IFVigy (941KkghT) =
ED; (40 yr)
( 34.0 X 0 )+ ( 0.0 X 0 )
o]
= #DIVIO! kgiyr
R X t X n
PRGiir-regg-ing (PCi/G) =
(1-e* X SF,, (risk/pCi) X EF; (350 dayiyr) X (1 yr/365 day) x ED;(40yr) «x IFE; .4 (13.01 kghyr) X 1000 g/kg x { [ TF.(daykg) X Fl,, (0.2 kg/day) x TFp-d (pCilgram plant per pCiigram'soil) |+ TF,(daykg) x Flg,(0.022 kg/day) | }
1.00E-06 X 40 X 2.665951
1.0000 X 0.0000E+00 X 350 X 0.002740 X 0 X #DIV/O! + 1000 x { [ 46.9475 X 100.0 X 113.5250 I+ 46.9475 X 0.000 11}
= #DIV/O! pCilgm
( IRF (2.3 kghr) X ED;¢ (6 yr) )+ ( IRF..(14.9kghr)  x  EDw(34y1) )
IFEiq (1301 kghy) =
ED; {40 yr)
( 20.0 X 0 )+ ( 0.0 X 0 )
o]
= #DIVIO! kgiyr
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R

-

PRGggit.1.p0ing (PCIfQ)

(1-e™ X SF, (riskipCi) X EF; (350 dayiyr) X (1 yr/365 day) x ED(40y) x IFPy g (31.18 kglyr) X 1000 gikg x { [ TFe(daykg)  x Flg, (0.2 kg/day) x  TFp-d (pCi/gram plant per pCi/gramsoil)  J+[ TF,,(daykg) x Flos(0.022kg/day) | }
1.00E-06 X 40 X 2665951
1.0000 X 0.0000E+00 X 350 X 0.002740 X 0 X #DIVIO! 1000 x { [ 94 0650 X 100.0 X 113.5250 I+ 940850 x 0.000 1}
= #DIV/O! pCilgm
( IRP; (5.0 kg/yr) X ED;. (6 yr) 1+ ( IRP:,(35.8kghr) x EDwa(34yr) )
IFPiag (31.18 kghyr) =
ED; (40 yr)
( 178.1 X 0 )+ ( 0.0 X 0 )
0
= #DIVIO! kgiyr
R X 7 X A
PRGqgi1isning (PCI/G) =
1 A (10°m?)
(1-e™ X SF, (risk/pCi) X EF; (350 dayiyr) X (1 yr/365 day) x EDi(40yr) x IFFloq (39.89 kgiyr) X 1000 g/kg X TR (Lkg) X X
K (L/kg) + c(0.5) x [ $(0.3) / p (1.5kglt) ] A, (10°m?)
1.00E-06 X 40 X 2665951
1 1
1.0000 X 0.0000E+00 X 350 X 0.002740 X 0 X #DIVIO! X 1000 X 138.0300 X X
13592925423 + 00 x [ 0.0 / 0.0 1 1
= #DIV/O! pCilgm
( IRFl. (6.4 kgiyr) X ED;. (6 y1) Y+ ( IRFl, (458 kghyr)  x  EDia(34y1) )
IFFl oy (39.89 kghr) =
ED; (40 yr)
( 1262 X 0 )+ ( 0.0 X 0 )
0
= #DIVIOY kgiyr
™R X tf X *
PRGgpi-.peer-ing (PCIG) =
Flpeorw (53 Liday) 1
(1-e™ X SF, (risk/pCi) X EF; (350 dayiyr) X (1 yr/365 day) x EDi(40yr) x IFBrqg (43.375 kghr) X 1000 g/kg X TFreer (daylkg)  x[( X Y+ (
K (L/kg) + c(0.5) x [ $(0.3) ! p (1.5kglL) I DF,
1.00E-06 X 40 X 2.665951
53.3 1
1.0000 X 0.0000E+00 X 350 x 0.002740 x 0 X #DIVIO! X 1000 X 158.7600 x[( X )+ (
13592925423 + 00 x { 0.0 / 0.0 1 1.0
= #DIVIOY pCilgm
( IRB. (4.7 kghr) X ED:.c (6 yr) }+( IRB:, (50.2kglyr)  x  EDwa(34y1) )
IFBiog (4338 kghyr) =
ED; (40 yr)
( 00 X 0 )+ ( 0.0 x 0 )
0
= #DIV/O! kghyr
R X I X A
PRGsoitt.deiry-ing (PCIQ) =
Flagryw (92 Liday) 1
(1-e™ X SF, (risk/pCi) X EF; (350 dayiyr) X (1 /365 day) x EDi(40yr) «x IFD;.qq; (205.28 kghyr) X 1000 g/kg X TFaary (daykg)  x[( X )+ (
Kq (Likg) + ¢ (0.5) x [ $(0.3) li p (1.5kglL) 1 DF,,

1.00E-06

40

2.665951
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X )+ Flos (039 kgiday) |

Floeer (11.77 kg/day) TFp.q (pCi/gram plant per pCifgram soil)
0.00 X 113.53 Y+ 10.85 1
X )+ Fleary.s (041 kg/day) ]

Floairy (16.9 kg/day) TFp.q (pCi/gram plant per pCilgram soil)

ED_004747_00029175-00010



11.8

1.0000 X 0.0000E+00 X 350 X 0.002740 X 0 X #DIV/O! X 1000 X 431.1850 x[( Y+ (
13592925423 0.0 x{ 0.0 ! 00 ] 1.0
= #DIVIO! pCifgm
( IRD; (96.9 kg/yr) X ED:¢ (6 yr) Y+ ( IRDro (2244 kglyr)  x  EDwa(34y1) )
IFDog (205.28 kgiyr) =
ED; (40 yr)
( 53.0 X 0 }+ 0.0 X 0 )
0
= #DIV/OY kg/yr
TR X t X A
PRGggit swreing (PCVG) =
Flswirew (11.4 Liday) 1
(1-e™ b3 SF, (risk/pCi) b3 EF; (350 dayiyr) X (1 yr/365 day) x ED;(40y) «x IFSW, . (24.22 kglyr) X 1000 g/kg X TFaire (daykg)  x[( )+ (
K (Likg) c(0.5) x [ S$(0.3) / p (1.5kglL) 1 DF,,
1.00E-06 X 40 X 2.665951
16.9 1
1.0000 X 0.0000E+00 X 350 X 0.002740 X 0 X #DIV/IO! X 1000 X 431.1850 xI( Y+ (
13592925423 0.0 X[ 0.0 / 0.0 1 1.0
= #DIVIOY pCifgm
( IRSW; . (4.5 kgiyr) X ED¢. (6 yr) }+( IRSW. (27.7 kgir)  x  EDwa(34 1) )
FD . (2422 kglyr) =
ED; (40 yr)
( 92.0 X 0 }+( 0.0 X 0 )
0
= #DIVIO! kghyr

ED_004747_00029175-00011



156.60 X 113.53 )+ 0.00 ]

X )+ Flayines (0.37 kg/day) ]

Flsuine (4.7 kg/day) TF.q (pCi/gram plant per pCifgram soil)

179.70 X 113.53 }+ 000 1
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